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Abstract
Hydropower, a source of renewable energy that transforms water into electricity,
has great potential in Nepal. It can be used to electrify homes, increase efficiency of
agriculture, and improve businesses to spur economic growth. This research will
examine the current status of hydropower in Nepal and the main obstacles to its
expansion. More importantly, however, is the importance on developing hydropower
responsibly and ethically. Harnessing the energy and generating electricity is not
enough; hydropower projects should involve their surrounding communities, affecting
genders, ethnic groups, and socio-economic classes equally. This research will
examine how communities are affected by hydroelectricity projects and discuss ways
hydropower can be used to maximize human potential.
The Tamakoshi river basin in Nepal’s Dolakha district is a dynamic region with
two major operating hydropower projects, two major hydropower projects in the works,
and some smaller micro-hydro systems. One particular project in the area called Khimti
1 has incorporated many principles of community development from the time of
construction. For these reasons, the Tamakoshi river basin and the Khimti 1 make an
interesting case study that I will use to explain the status of hydropower in Nepal and
how community development can make these projects successful.
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1. Hydroelectricity in Nepal: Potential vs. Reality
On my first official day of independent research, I picked up a jug of bottled water
from a corner store in Patan, feeling overwhelmed by a sense of displacement. The
shop owner looked confused by the sight of a 16-year-old-looking American girl
attempting to carry 20 liters of water, but he struck up a conversation. When I explained
that I was researching hydropower in Nepal for the next month, his face lit up and said
“We need you!” I couldn’t help but laugh at such an animated response, but soon his
expression turned more serious as he expressed his disappointment regarding the
Government of Nepal’s lack of commitment to developing hydroelectricity and
eliminating loadshedding. In cities and villages alike, electricity shortages affect the
lives of all Nepali citizens. Hydroelectricity, generating energy from the power of water,
is one way to solve this problem.
Much research has been conducted
on Nepal’s hydropower potential, and almost
every report begins with a series of
impressive statistics showing the magnitude
of the country’s hydropower potential.
Nepal’s total hydro-electric potential is
83,290 MW, and 42,110 MW of this
hydropower is economically feasible of
developing.1 But Nepal’s potential has not
been fully utilized; in 2010, 650 MW had
been developed, which is less than 2% of
the country’s potential.
To put this in
Figure 1: Nepal's Total Energy Usage.
perspective, the famous American Hoover Hydropower is used for 1% of Nepal's total
Dam has a 2,080 MW capacity, which is over energy, while burning fuelwood is used for 68%.
three times the electricity generated in all of Source: IPAAN, 2005.
Nepal.2
Only 40% of households received electricity through the national grid, and only
1% of Nepal’s electricity use comes from hydroelectricity.3 Burning fuel wood is the
most common source of energy. While fuel wood is the easiest and most readily
available sources of energy for rural communities, the smoke it creates is damaging to
the health, often increasing respiratory diseases.
Although Nepal has great potential for hydroelectricity, developing it is an
extremely time consuming and expensive process. The Government of Nepal (GoN),
foreign investors, private companies, and local communities must cooperate in the task
of developing hydroelectricity. This is no easy task, and hydro development is moving
at a glacial pace. Meanwhile, increased population and increased access to technology
is causing electricity demand to grow at an exponential rate. In 2008, 800 MW of power
1

Kafle, M.R. (2008) ‘Electric power in Nepal: history, experiences and possibilities’, 2007 IEEE
Conference on the History of Electric Power, 2 May 2008, pp.130–139. Available at: http://
ieeexplore.ieee.org/xpl/freeabs_all.jsp?tp=&arnumber=4510261&isnumber=4510249
2
United States Bureau of Reclamation. Lower Colorado region. 25 June 2012.
http://www.usbr.gov/lc/hooverdam/History/essays/biggest.html
3
IPAAN. Hydro Nepal. Issue No. 7. July 2010. page 94.
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was demanded and this number is projected to grow to 1,700 MW by 2015. 4 In 2010,
Energy Minister Mahat predicted that loadshedding will only be a problem for a couple
more years.5 With the growing demand of electricity and the slow pace of change, this
goal does not seem feasible any time in the near future.
2. How Hydropower Works
Hydropower is a relatively simple source of renewable energy that harnesses
moving, kinetic energy and transforms it into electricity. To generate power, rivers are
dammed at the site of the headworks. Water is let through in controlled amounts, and
channeled through a pipe at a downward slope. A steeper slope means water moves
faster and possesses more kinetic energy. For that reason, Nepal’s mountainous
topography gives Nepal great hydropower potential. Water is then channeled into the
penstock, the final pipe that leads the water to the powerhouse where hydropower in
generated.

Figure 2: The Khimti 1 Hydroelectricity Project damsite. Water is channeled though the
gate on the left, which controls the amount of water let through. The central figure shows
the dam, and the water starting to flow towards the penstock. The filter, shown in the right
image, makes sure large debris like sticks, rocks, and leaves do not enter the penstock and
clog the pipes.
The powerhouse is the site where electricity is actually generated. Once water
reaches the powerhouse, the moving water passes spins a turbine. This turbine is
connected to a generator that produces electricity. To see this process in action, I put
on my yellow construction hat and neon safety vest and drove through an underground
tunnel to a room full of loudly humming machines. The concrete floors, the mechanical
sounds, and the chilling atmosphere contrasted sharply with the natural beauty of the
mountains and the sounds of the river outside.

4

Dr. Sandip Shah, SS Private Power Sector in Nepal. 19 May 2008.
Gyam Power. December 2010. Loadshedding—“End is near?” http://ghampower.com/2010/loadshedding-end-isnear/
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Figure 3: Inside the Khimti 1 Powerhouse. Left: The giant valve which water flows through to enter
the powerhouse. Center: One of the five sets of turbines and generators. Right: A view of the turbines,
generators, and other machinery in the powerhouse.

Once electricity is created, it must be distributed. Large metal structures called
transformers increase the voltage of the current. Electricity is then distributed through
transmission lines that connect to an electric grid.

Figure 4: Transformers, the red and white structures, increase the voltage before electricity
is distributed to homes though power lines.
The two major types of dams in Nepal are run-of-the-river (ROR) dams and
storage dams.
Storage dams, also called reservoir dams, are bigger, more
environmentally destructive, and more expensive. When rivers are dammed, an
artificial reservoir is created, which often floods large areas of land and often destroy
entire villages or farms. However, these storage dams generate more power. The
creation of the reservoir ensures that electricity can be produced all year because there
will always be water stored; there will be enough water to generate electricity in both
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wet and dry seasons. Storage dams, or reservoir dams, have a very high risk, however.
These large scale dams have a reputation for disrupting swimming patters of fish, both
decreasing biodiversity and the fishing industry. Forcing people to leave their homes
and relocate to create the reservoir is an even bigger issue.6
Another reason storage dams are risky in Nepal is associated with climate
change. When glaciers start to melt due to warming temperatures, a phenomenon
called glacial lake outbursts can occur, rapidly increasing the flow of the river and
causing floods. These glacial lake outbursts could but enormous pressure on the dam
behind the reservoir, destroying both infrastructure, the environment, and the homes
around the site.7 Due to their high cost, only one storage dam has been implemented in
Nepal. Run-of-the-river dams, the second type, have been much more popular.8
Run-of-the-river (ROR) dams are smaller, cheaper, and less environmentally
destructive. However, they generate much power than reservoir dams. The main
problem with ROR dams in Nepal is that during dry season, rivers contain much less
water. This means that less water will flow through the penstock, and less water will be
available to spin the turbines and generate electricity. All of the hydropower plants in
the Dolakha district that I will discuss are run of the river projects projects.9

3. A History of Hydropower in Nepal
Hydropower is by no means a new idea in Nepal. If fact, water has powered
simple grain grinding machines called ghattas, which been used in rural Nepal for
hundreds of years. Over 250,000 ghattas are estimated to operate in rural Nepal.10
Ghattas are about 75 times less efficient than electric mills, but organizations like the
Center for Rural Technology are currently working on projects to increase efficiency of
water mills in rural areas that are still not electrified.11
In the 1970s, micro hydropower became a popular development project in rural
Nepal. Mico-hydopower generates up to 100 KW of energy. These projects are much
cheaper and less environmentally destructive than large scale dams.12 While micro
hydropower is practical to electrify rural, mountainous areas that cannot be connected
to the national electric grid, these projects has been neglected over the years. While
the total capacity of micro hydro projects in Nepal is over 16 MW, only about 2 MW is
actually generated.13 This is because micro hydropower plants often do not have the
capacity to generate much power during Nepal’s dry season. Perhaps the bigger
reason micro-hydro in Nepal is not up to par is that power plants have not been properly
maintained. NGOs, private companies, and the GoN have funded micro-hydro power
6

EERE Energy. Types of hydropower facilities. January 2005.
Water and glacial lake outburst floods-adaptation. Chimalaya. 9 March 2012.
8
Krishna Prasad Bhurtel. Himal Power Limtied. Personal interview. 19 November 2012.
9
Ibid.
10
Massachusetts Institude of Technology. Nepal Ghatta Project. Water mills in Nepal.
web.media.mit.edu/~nathan/nepal/ghatta/index.html
11
Center for Rural Technology. Hydro based technologies. 2010. http://www.crtnepal.org/
12
Tee, Amy. Microhydro drives change in rural Nepal. The New York Times. June 20, 2012.
13
Shah, Sandip. SN Power. Personal Interview. 16 November 2012.
7
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plants and installed them in many rural and mountainous communities, but funds for
maintenance are non-existent and locals are not trained on how to operate and maintain
them when they break.14 For example, a micro-hydro plant along the Tamakoshi River
in Lamabagar, Dolakha district was recently repaired after being broken for nine years.15
When I researched electricity in the isolated Tsum Valley, a micro-hydro plant had been
broken for four months. Estimating the number of micro-hydropower plants needing
repair is difficult because many are located in mountainous, isolated communities.
According to the Independent Power Producers Association Nepal (IPPAN), 20
large scale dams over 1 MW are currently operating in Nepal. Half of these dams are
owned by the Nepal Electricity Authority, a government agency, and half are owned by
private companies. Seven projects are currently under construction, but over half of
these are small projects under 1 MW. There are currently 27 “potential projects,” both
government and private funded, but progress has been moving very slowly.16
Some hydropower projects are completely government owned, while others are
privately owned. The Nepal Electricity Authority (NEA), a government agency, was
solely responsible for hydropower development until 1992, when the Hydropower
Development Policy allowed the private sector to develop hydropower projects.17 Since
this change, many private companies both Nepali and foreign, have proposed and
constructed hydroelectricity projects.

4. Obstacles to Hydropower Development
If Nepal has the steep topography and 6,000 rivers to generate hydropower, why
is there still up to 14 hours of loadshedding a day in Kathmandu, its capital city?
Potential and reality are opposite extremes when it comes to hydropower in Nepal.
How to fix the energy policy and increase hydropower development in Nepal is a
daunting task. Questions of energy policy are some of the most controversial topics in
today’s politics in every country around the world.
Before I studied hydropower in Nepal, my American perspective immediately
associated dams with environmental destruction. In the United States, dams often have
this negative connotation. The United States has built many large scale storage dams,
which are much more environmentally destructive than the run-of-the-river dams
implemented in Nepal. These large dams in the United States have been proven to
disrupt wildlife and decrease biodiversity. While power companies and the U.S.
Government have funded many dam projects over the years, they are often met by local
opposition, and regarding dams there is very much an “us vs. them” attitude. 18
The situation in Nepal is almost completely the opposite. While most people are
interested in developing hydroelectricity, policy, government cooperation, and lack of
14

Upadhayay, Shrandha. Evaluating the effectiveness of micro-hydropower projects in Nepal. San Jose State
University SJSU ScholarWorks.
15
Upper Tamakoshi Hydropower Limtied. Social and Environment.
16
IPAAN.
17
Ibid.
18
International rivers. Questions and answers about large dams. International Rivers. 2011. Accessed 01
December 2012.
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capital prevent it from developing.
Although I expected hydropower to be a
controversial issue with some people promoting it and some people against it, only one
young man remarked that hydropower development isn’t worth the cost of controlling
nature. Every other citizen of Nepal had little to no doubt that we should be developing
hydropower and eliminating loadshedding. .
Despite this positive outlook towards hydroelectricity, progress has been
excruciatingly slow. Political corruption, failure to and lack of enforcement have
hampered Nepal’s hydropower growth. According to Mahendra Kumar Shrestha of Mai
Valley Hydropower Ltd, the two main obstacles to hydropower development are 1.) lack
of funds, and 2.) difficulty of government cooperation. He remarked that most people
are welcoming to hydropower projects because electrification improves their lives and
raises their standard of living. He said that community development is now becoming
an essential part of projects, and people assume and expect that their lives will be
positively changed by hydroelectricity.19
The first obstacle to hydropower development, money, seems obvious.
Hydropower projects are a very high capital investment. A micro hydropower plant
generally costs about 2.5 million NPR. A recently built medium size dam cost 60 MW
dam cost over 12 billion NPR. This high cost is especially a problem for underfunded
government projects. The cost of equipment, construction, transportation, labor, the
surrounding community development projects, and other costs make the hydropower a
huge investment. Many government funded NEA projects, such as the Upper
Tamakoshi Hydropower Limited in Dolakha district, fail to meet deadlines because of
financial constraints. “The current governance system of NEA is neither able to run its
business in commercial line nor is getting adequate financial support from the
government to expand its services,” according to the Renewable Energy for Rural
Livelihood (RERL). 20 RERL is a development collaboration of the UN, World Bank, and
the Government of Nepal.
Private companies and foreign investors generally have more money to spend on
hydropower projects. They tend to have more community development projects and
more comprehensive social and environmental impact surveys. However, private
companies and foreign investors must fill out mountains of paperwork and sign dozens
of contracts regarding finances, land use, technicalities, and much before construction
can begin. These agreements are made within the Government if Nepal’s Ministry of
Energy (MoE). Public NEA cooperates with the MoE much more easily, and the
processing of policy is much faster. However, these government projects often fail to
meet deadlines once they are approved because of lack of supervision and lack of
funding. According to private power company official Sandip Shah, government
projects can also skimp on environmental and social impact surveys and community
development initiatives due to a lack of oversight and supervision.21
When foreign companies invest in hydropower projects, they must sign a series
of agreements with the NEA and the MoE. This takes place after feasibility studies and
environmental assessments have been completed. These agreements involve financial
19

Shrestha, Mahendra Kumar. Mai Valley Hydropower Pvt. Ltd. Personal Interview. 16 December 2012.
Renewable Energy for Rural Livelihood Programme. Energy Crisis in Nepal. 2011.
http://www.rerl.org.np/situation/enengy.php
21
Shah, Sandip. SN Power. Personal Interview. 16 November, 2012.
20
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arrangements such as how much energy the NEA will buy, how much of the plant the
government will own, and many other details. Foreign investors tend to have money
because many power companies are for-profit. If a project is government funded, it will
not have to go through these steps and approval for projects comes easily. However,
according to Shyam Bhatta of Himal Power Limited, these projects tend not to meet
deadlines and are slower in the construction and operation phase, often due to a lack of
funding.22
Sandip Shah, vice president of Norwegian power company SN Power, expressed
his frustration at the lack of political stability and its effects on hydropower development.
He explained that foreign investors are getting frustrated with the lack of progress, and
this could be extremely detrimental to hydropower development. These foreign
hydropower companies could invest in projects anywhere in the world, and a many are
attracted to Nepal because of the abundant water resources. Investing in hydropower is
an extremely high capital cost, and takes millions of dollars to fund these large projects.
However, the political instability of Nepal makes investments in Nepal extremely high
risk. Dr. Shah explained that if the GoN “doesn’t get their act together, the world might
pass them by,” meaning foreign investors will take up projects in different parts of the
world with less potential but more political stability. Many countries in South America
also have undeveloped hydropower potential. While Nepal’s topography and water
resources make Nepal the best place to invest without politics getting in the way, but the
risk and cost is high, and the progress is slow.
5. Potential Solutions and Community Development
In order for hydropower to be implemented successfully in Nepal, several
improvements must be made. In government projects especially, more oversight and
regulation must occur to lessen this gap between goals and reality. One local NGO
called Green Forum is working on bridging this gap. Green Forum president Lucky
Sherpa, being a former member of Parliament, understands the importance of policy in
projects like this. This organization is only five months old, but they are working hard to
analyze renewable energy policy and compare it to the reality. Green Forum also works
on grassroots campaigns to improve environmental and energy policy from the bottom
up. They currently sponsor education campaigns to inform people of their rights
regarding policy related to renewable energy.23
In 2010, the GoN passed the Investment Board Act. This law created a
committee to help improve relations between the private and public sector. Power
companies are hoping that this Investment Board will expedite the process of making
agreements and signing contracts with the MoE.24
Another way to build support and demand for hydroelectricity from more of a
grassroots level is by incorporating community development initiatives into existing
projects.
Incorporate the surrounding community into hydropower development
initiatives and include them in the decision making process is essential. After all, the
22

Bhatta, Shyam. Himal Power Limited. Personal interview.
Sherpa, Lucky. Green Forum. Personal Interview. 10 November 2012.
24
Shah, Sandip. SN Power. Personal Interview. 16 November 2012.
23
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purpose of electrification should be to improve the lives of the people of Nepal, although
this reason is often overshadowed by the prospect of making money. When power
plants are established, they should have the surrounding communities in mind. When
one community is improved by a successful hydroelectricity project, the results can be
contagious; the surrounding communities may see the successes and aim to create
similar results.
According to Prakash Adhikari, a student of rural development at Tribhuvan
University, “good community development is action that helps people to recognize and
develop their ability and potential and organize themselves to respond to problems and
needs which they share. It supports the establishment of strong communities that
control and use assets to promote social justice and help improve the quality of
community life. It also enables community and public agencies to work together to
improve the quality of government.” The last point about improving the quality of the
government is crucial, since it is governmental cooperation and policy that prevents
hydropower from being utilized to its full potential.25
With community development, people become more educated and informed, and
they often give back to their communities, since people are very tied to their families
and often return to take care of them when they age. A comprehensive community
development program must not simply hand over money—it must focus on capacity
building of the local community. When a hydropower plant is built, citizens of the
surrounding communities should be involved in the decision making process. They
should be able to voice their concerns and have them taken into account. Committees
and focus groups with families in the community should occur before these projects
start to prioritize needs and allocate funding accordingly. Separating these groups by
gender often helps address women’s needs, because oftentimes they are afraid to
speak up about their needs when both genders are present.
Development projects should create jobs and improve the standard of living for
all genders, socio-economic classes, and castes equally. Oftentimes development
projects affect those who have money and power, but those who are most in need are
ignored. Investing in improvements in free government schools rather than expensive
private schools is one way to improve equality among all socio-economic classes.
Improving education in private schools is helpful for those who can afford it, but not
those who need it most. Improvements in education are crucial to development
projects. Educating and empowering children in the setting of their local community,
rather than sending them off to school in Kathmandu or India, ties them closer to their
communities. At the same time, development projects should create jobs in the local
community. That way, when children finish school, they can use their skills to benefit
their own community. These capacity building initiatives can make hydropower projects
successful, but they require much money and much time.

25

Adhikara, Prakash. Himal Power Limited. Personal Interview. 25 November 2012.
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6. The Tamakoshi river basin: An example of Nepal’s status in hydro development
Northeast of Kathmandu in the Dolakha district
lies the Tamakoshi River, a dynamic site in
hydroelectricity development. This glacial fed river is
the site of several different hydropower projects, some
operating, some developing, some stagnant, some
government funded, some privately owned. A few
micro-hydro plants also exist along the Tamakoshi.
The
northernmost
project,
the
Upper
Tamakoshi Hydropower Limited (UTKHPL), is
completely government funded by the Nepal Electricity
Authority (NEA). It is under the “implementation”
phase, supposedly meaning financial agreements
have been signed, environmental and social impact
studies have been conducted, contracts have been
signed, and construction has begun.26 However,
according to Sandip Shah of SN Power, who works on
hydropower projects in Dolakha, UTKHPL has failed to
meet recent deadlines and construction and Figure 5: A Map of the Nepal's Dolakha
implementation of the project is moving slowly.27 district, showing the sites of the major
UTKHPL’s website containing reports of the project power plants.
were broken links, and I had trouble finding
information about the current status of the project.
According to UTKHPL’s website, the community has been kept in mind in this
project. UTKHPL repaired the Lamabagar micro hydro project, which now electrifies
200 households in surrounding towns. The plant had previously been broken for nine
years. UTKHPL also claims that education, health, and drinking water related programs
were implemented, and proceeds to list reforms made in 2006. However, no reforms
have been listed after the year 2007. Although it appears that community development
was not completely neglected, the website does not mention training programs and
engage the citizens in any decision making in the process. The fact that no reforms
have been mentioned in the last five years is also concerning.
Moving along down the Tamakoshi River is another site for a proposed
hydropower project: the Tamakoshi 3. This private-sector plant is owned by Norwegian
company SN Power and Nepali company Himal Power. This proposed plant has a 600
MW capacity, which would make it one of the largest in Nepal.28 Social and
environmental assessments and feasibility studies have been completed for several
years, but this power plant has still not started construction. For the last three years,
SN Power and the Nepal’s Ministry of Energy have failed to sign agreements. These
agreements are related to shareholding, finances, and politics.
According to Dr.
Sandip Shah, vice president of Nepal’s branch of SN Power, the biggest obstacle to
26

Upper Tamakoshi Hydropower Limited. Upper Tamakoshi Hydroelectric Project Introduction & Present Status.
February 2011.
27
Shah, Sandip. SN Power. Personal interview. 16 November 2012.
28
SN Power. Proposed hydroelectric project Tamakoshi 3 (TA3). Information Brochure 01. August 2009.
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hydropower development is government cooperation. Vice President Sandip Shah
explained expressed frustration because SN has done all it can—environmental
assessments, completed feasibility studies, and the have the funds and the engineering
plans. However, no progress has been made for three years, and no progress will be
made until these agreements are signed.29
Although these two major hydropower plants are not operating yet, there is one
large scale power plant in operation. The Khimti 1 power plant dams the nearby Khimti
river, which later flows into the Tamakoshi River (see map). The Khimti Project began
in 1993. My research has found it to be a very successful power plant because of its
limited environmental and social consequences and its community development
measures. It is jointly owned by Nepali company Himal Power Limited (HPL) and
Norwegian company SN Power. These companies pride themselves on incorporating
community development into their projects from the beginning, and focusing on capacity
building of locals rather than simply hanging them money. I visited this power plant, and
I will discuss it more in a case study.

7. Case Study: Khimti I plant in Dolakha and Rammechamp Districts
The Khimti I hydropower plant was the first mega hydropower project to take
place in Nepal. At 60 MW, it is much smaller than some of the projected dam sites, but
still generates 15% of the electricity in the national grid of Nepal. The Khimti I is owned
by Himal Power, a Nepali company, and SN Power, a Norwegian company. It an export
project, meaning that 100% of the energy is sold to its one customer, the government
agency Nepal Electricity Authority (NEA). The NEA buys this electricity and uses it to
power Kathmandu, but not Dolakha and Rammechamp districts where the power plants
are located.30
Although HPL and SN Power are for-profit companies and their primary goal is to
add energy to the electric grid, they have also electrified 18 surrounding villages,
involved locals, and invested in many development projects in the area. Before the
Khimti 1 power plant started construction, the Kirne and the surrounding villages looked
much different—it has developed significantly since the construction of the power plant.
This is largely due to road construction, making Kirne accessible by bus.31 This trend
can be seen in aerial photographs of the region taken in 1995 and 2010. I visited the
Khimti 1 site and spoke to both HPL employees and citizens of Kirne, which is where
the majority of this research came from.

29

Shah, Sandip. SN Power. Personal interview. 16 November 2012.
Himal Power Limited. Khimti 1. http://www.hpl.com.np/khimti.php. Accessed 01 December 2012,
31
Bhatta, Shyam. Himal Power Limited, Corporate Social Responsibility Manager. Personal interview. 19
November 2012.
30
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Figure 6: The village of Kirne has changed drastically since the development of the hydropower plant. The
image on the left shows Kirne in 1995, and the image on the right shows Kirne in 2010.

Rural Electrification and Khimti Electricity Co-operative
The Khimti 1 plant itself does not electrify its surrounding homes, since all the
electricity it generates goes to the electric grid that powers Kathmandu. However, HPL
and SN Power funded the construction of two micro-hydro power plants with a
combined capacity of 1 MW. These power plants are used to electrify the homes of the
18 VDCs surrounding the Khimti 1 power plant.
However, Himal Power Limited (HPL) and SN Power (SNP) have funded microhydro projects that have electrified 18 VDCs in Dolakha and Rammechamp. These two
projects have a combined capacity of just under 1 MW, although the generate less
during the dry season. After Khimti’s micro-hydro plant was built, it was handed over to
be completely run by the community. The Khimti Renewable Electricity Cooperative
(KREC) was established to manage the micro hydro plant. Residents of the 18 VDCs
who use the cooperative pay a fee of 80 NPR per bulb per month, which is collected by
KREC at the end of every month. These funds are used to maintain and repair the
hydropower plants. No repairs have been needed so far. Although KREC was initially
established by Himal Power Limited, it is now operated completely independently.32

Education
32

Bhatta, Shyam. Personal Interview. 19 November 2012/
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From the start of construction of
the Khimti 1 power plant in 1998, the
Khimti Project School (KPS) was built,
completely funded by Himal Power
Limited. About 500 students attend this
school. KPS is an English medium
school, meaning all subjects are taught
in English, besides Nepali language
class. Teachers are all qualified with a
bachelor’s or master’s degree. Students
attend school from 9:00 AM to 4:30 PM
daily and take classes in English, Nepali,
mathematics, science, social studies,
population, and civics. Private school
has a steep price tag at 12,000 rupees Figure 7: A class 8 social studies class at the Khimti
per year, however. This puts those with Project School
lower socioeconomic standing at a disadvantage. Furthermore, the female enrollment
at KPS is significantly lower than the male enrollment, showing gender discrimination is
sending children to private school. Meanwhile, the local government school has a
higher female enrollment.
Parents and teachers in the community generally agreed that private schools
provide better education that government funded schools. According to Birbal Thapa, a
teacher at the local government funded school, teachers often do not show up for work
because they have other jobs like farming or running a store.33 According to the
principal of the local public school, the government only pays for the salaries of the
teachers. No extra money is allotted for books, building renovations, and extra money
to pay to hire more qualified teachers. The local government school’s building was
falling apart, and classrooms were small and dark. 10 teachers taught the *** students.
The principal remarked that the teachers were not very well qualified, but they cannot
afford the salaries of higher educated teachers. Although the Khimti Project School is
successful in educating 500 students around the area, this education is inaccessible to
many. While the wealthier children are receiving this opportunity, children of lower
income families are not receiving the same level of education.
Medical Care
Kirnetar Health Center was established in Kirne, funded by HPL. A young
medical assistant named Sussil showed me around the medical clinic and explained its
role in the community. The Kirnetar Health Center is a branch of the Dhulikhel Hospital,
which is located just outside of Kathmandu. This small medical clinic provides free
medical care and medication at little to no cost. A free ambulance service was recently
added. Two ambulances are currently operating and people who need urgent care
33
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access to the medical clinic. The ambulances also serve to transport more serious
patients to the hospital in Kathmandu.
However, last year the hospital had been closed for several months due to
strikes at the Dhulikhel Hospital. It only reopened about four months ago, and it is trying
to rebound from the recent strikes. Because it was closed for so long, many people do
not know that it is currently open. Another issue with this health center is its lack of
facilities—although smaller ailments can be treated by the four medical assistants, there
is not a doctor to treat life threatening diseases or perform surgeries.
To combat both of these issues, Kirnetar Health Center offers “medical camps,”
which bring in doctors from Dhulikhel Hospital who are more specialized. During my
visit, a three day medical camp was happening from 8:00 AM to 4:00 PM. This event
was broadcast on the radio to the surrounding VDCs, informing residents of villages up
to three hours away about the opportunity of free medical case. Over 1,000 patients
were expected to be treated in these three days.
Although this free medical camp was helpful in providing medical care and
medicine to hundreds of people, it was still inaccessible to many. One elderly woman
walked to the clinic from her village two hours away for the purpose of reducing her joint
pain, as she explained while wincing and pointing to her swollen knee. She expressed
her difficulty in walking to the clinic, but she hopes that receiving medicine to reduce the
pain will make the trip worthwhile. Those who are physically weak or are in extreme
pain would have trouble reaching the clinic. However, she was not aware of the
ambulance service. Education about this free ambulance service would make the clinic
much more accessible to most of the population.

Figure 8: The Khimti Medical Camp ran for three days and treated hundreds of people. Patients waited in a
long line to be seen by the busy doctors and medical assistants.
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Drinking Water Supply
One of the biggest improvements in everyday life that HPL provided residents of
Kirne is access to clean and safe drinking water. A large tank on the hillside was
installed in Kirne that makes spring water accessible to homes. This saves much time,
as gathering water is time intensive and difficult physical labor. Since contaminated
water is often the source of infectious diseases, these improvements in drinking water
also improve the health of Kirne citizens. After speaking to families in Kirne and Devitar
about changes brought about by hydropower, almost all of them mentioned access to
drinking water as the biggest improvement, behind electrification.
Women’s Empowerment
Overall, the hydropower plant and rural electrification seems to be raising the
status of women, but there is still a long way to go. Gender discrimination is still very
much a problem. Dolakha district was ranked in the “worst” category for gender
discrimination.34 This can be seen also been seen in the higher enrollment of males in
the private Khimti Project School as before mentioned.
In 1998, a woman’s cooperative was established to raise the status of women in
the community. Although it sounds promising, this organization housed in a small,
shabby house next to the KREC office was less than impressive. When I visited the co
operative and asked to speak with either the chairperson or some active members, I
spoke to an unexcited male named Surya Meupahe. He explained the purpose of the
co operative was to involve women in decision making and raise their status, but failed
to provide even one example of a success story. He said that the main purpose of the
cooperative was to provide loans to start businesses, and that getting loans from the cooperative was easier than getting a loan form the local bank.
However, I interviewed many women in Kirne and Devitar, and none of them
mentioned the women’s co-operative. I asked female shop owners, hotel owners,
women with businesses if the women’s co-operative helped their business or provided
with loans, but none of the women reported that the women’s cooperative had helped
their businesses. A well established woman who opened a poultry farm said that she
donated to the organization, but she lightly laughed and replied that the women’s cooperative hasn’t helped her at all.
It is important that women are involved in decision making regarding
development and change and that their needs me taken into consideration, especially in
a time of constant and rapid change. Instead, the women’s co-operative has one
annual meeting a year, and I could not get a clear grasp on exactly what its role is
currently. It seems that the women’s co-operative could allocate funds to a more
productive cause. For example, these funds could go to paying for college scholarships
for girls or other community programs.

34
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Community Perspectives
After visiting the local schools, the medical clinic, KREC, and the cooperative, I
spoke to the wanted to hear about these changes from the perspectives of the
community. I spoke to about twenty different families in Kirne and Devitar, the villages
surrounding the power plants. The overwhelming majority of people were happy with
the impacts of the hydropower plant. Before the micro hydro plant was built, there was
no electricity in Kirne and Devitar. Electricity has been beneficial to families in the
community by simply providing light, but business owners seem to be impacted most.
A successful woman named Kamala explained her uses of electricity in running
her agricultural business. She has recently opened a poultry farm, and she also owns a
grain and rice mill. She processes grain herself, but she also lets other members of the
community use her mills for a small fee. Kamala’s family business has drastically raised
their income of their hard working family over the last several years.35 Other business
owners also benefit from electrification. For example, three tailor shops in Kirne and
Devitar that use electric sewing machines. Another family opened a furniture company
about seven years ago using an electric sawmill.
Although the micro hydro project provides electricity to the 18 surrounding VDCs
all year, they still experience some load shedding in the dry season. Almost everyone
complained about loadshedding, even though it lasts for 15 to 20 minutes a day.
Sabita, a fourteen year old girl, explained that her family really likes having electricity,
but their lives are disrupted when it goes out. Her friend, Surpragaya, does not like the
loadshedding either, but joked that “sometimes it’s nice when the power goes out.
Everyone comes outside of their houses, and we stop doing our homework and see our
friends.”36
One elderly couple living in Kirne had been there for over 60 years, and provided
a unique perspective in development. They explained that most houses and shops in
Kirne and Devitar are new; when they moved to Kirne, only a few families lived there. In
the last twenty years or so, Kirne has grown to about 80 families. According to the
elderly man, some of his cultivatable land was taken away by the hydropower plant,
which he was disappointed about. His other complaint was that he has to pay for his
electricity, because originally HPL has promised that it would be free. Now that the
couple has stopped working, they no longer care about the loss of land, but they are still
disappointed in the unfulfilled promise of free electricity.
A Community Divided?
Although community development measures have seemingly affected the whole
community, there seems to be a divide of HPL employees and the rest of the
community. All HPL employees, including staff of the Kirne Tar Medical Clinic and the
Khimti Project School, are provided with special project housing. The staff quarters are
gated and separated from the rest of the community. Just the presence of this gate
symbolized the divide between HPL employees and members of the local community.
35
36

Karki, Kamala. Personal interview. 23 November 2012.
Supragaya. Personal interview. 22 November 2012.

19

Perhaps the biggest divide however, is the fact that those inside the gate do not
experience loadshedding because they have a generator. Even though loadshedding is
only for twenty minutes a day, the principle of this divide is upsetting. One store owner
of Devitar explained his frustration looking across the river at a lit-up village during when
the power was out in his surrounding community. Electrification has come to be a
status symbol, and even fifteen minutes of power outages are a reminder of the
inequality.
Evaluation of the Khimti 1 Power Plant
Overall, I found that the Khimti 1 power plant was a successful project that
positively impacted the surrounding community. Over 8,000 households were electrified
in the region, compared to 200 households that were electrified from the government
funded UTKHPL project upstream.37 The diversity of community development programs
around Kirne and Devitar was impressive, and I honestly expected there to be a lot
more negative consequences of the hydropower plant than I found.
Some improvements could be made on the Khimti 1 power plant, however. In
my opinion, more funds should be allocated towards government schools in the area to
influence the children who need it most. I would have also liked to see a stronger
presence of women working in HPL projects. Every member of the power plant staff
that I met was male, and most of the KPS teachers and medical staff were male. Even
the manager of the woman’s cooperative was male. The divide between the staff of the
power company and the other residents of Kirne was also problematic, and created an
“us vs. them” atmosphere that goes against the whole idea of integrated community
development. Despite these problems, however, the amount of money and time
invested in community development projects is impressive. Many jobs have been
created, the standard of living has been raised, and most people are happy about the
changes brought about by the presence of the Khimti 1 hydropower plant. This model
of community development could serve as a good model for future projects.
Conclusion
In the following decades, Nepal will continue to develop, requiring more energy
than ever before. Like every other country in the world, developing an energy policy
suitable to the country’s needs is a difficult task. Nepal has the necessary resources to
develop its own independent energy from hydropower. However, political problems and
lack of financial resources have hampered development of hydroelectricity. The
question of how to develop hydropower to increase human capacity and improve
communities is complex.
Since government sponsored projects lack funds, foreign investment in
hydropower is worthwhile. Increasing cooperation between the public and private
sector is the first essential step toward moving Nepal towards its hydropower capacity.
37
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The next step is to involve local communities to ensure that hydroelectricity is used to
maximize human potential—creating jobs, increasing education, improving agriculture,
and the raising the standard of living for men and women of all different socioeconomic
standings. Although the Khimti 1 project is not perfect, it succeeds in providing 15% of
Nepal’s hydropower and contributing to the families around it. To get the most out of
hydropower, the Government of Nepal, private power companies, and local
communities must work together for a comprehensive strategy to utilize Nepal’s
hydropower to its full potential and empower communities.

21

Acronyms
AEPC: Alternative Energy Promotion Center
GDP: Gross domestic product
GoN: Government of Nepal
HPL: Himal Power Limited
IPPAN: International Power Producers Association Network
KPS: Khimti Project School
KREC: Khimti Renewable Energy Cooperative
MoN: Ministry of Energy
MW: mega-watt, a unit used to measure energy
NPR: Nepali rupees
REDP: Rural Energy Development Programme
UNDP: United Nations Development Programme
VDC: Village Development Committee
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Methodology
To begin my research, I started by reviewing the literature of hydropower in
Nepal. Many studies have been conducted on Nepal’s hydropower potential and rural
electrification. After I learned the background information, I tried to interview as many
development related NGOs and hydropower companies as possible. I stayed in Patan,
where many NGOs and power companies and located, but the timing proved to be a
difficult issue. I planned to do most of my interviews during the second week of ISP, but
many offices were closed for Tihar. The interviews that I did get were very helpful in
explaining the political complications of hydropower development. I would have liked to
talk to government officials from the NEA of the MoE, but I did not get any responses.
To look at community development in hydropower, I picked Kirne because I had
read about the community development projects online. Through Kunda Dixit, my
advisor, I had contacted officials at HPL beforehand. When I arrived, HPL provided me
with a guest house attached to the power plant. One of the operating managers,
Prakash, showed me around the power plant and translated for most of my research.
This may have biased my research because people may have thought I was affiliated
with HPL, even though I explained that I was a student doing independent research
before every interview. Spending time in Kirne was definitely the most rewarding part of
my visit. Even though I was the only foreigner, I often felt at home. Families welcomed
me into their homes and told me I was like family, even though I had been there for only
a week. Kirne was a very dynamic village that is still continuing to change, and if time
allowed I would have liked to spend more time there.
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Suggestions for Future Research
If I had more time, I would have extended my study to the Upper Tamakoshi
Hydropower Limited site, which is currently under construction. It might be interesting to
look at the differences between private projects and government funded projects. This
might be more difficult, however, since it is generally more difficult to get interviews with
government officials.
Looking at improvements in ghattas for rural electrification would also be an
interesting research topic. This could be an easy and inexpensive way to use
hydropower in rural communities.
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